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Abstract of JP9151780 

PROBLEM TO BE SOLVED: To properly detect abnormality 
of each ECU and concretely specify its abnormal part, in an 
electronic control device having a pair of electronic control 
units(ECU) independent of each other governing various 
control objects functionally shared in a vehicle. SOLUTION: 
Main CPUs 21 , 26 and sub CPUs 22, 27 are provided in each 
CPU10, 11. In both the CPUs 21, 26, 22, 27, an operating 
condition is supervised each other. In the main CPUs 21, 26, 
when self ECU10, 1 1 is normal, a run pulse signal is 
transmitted to ECU1 1, 10 in a mate side through a 
communication line. In the ECU10, 1 1 , when both the CPUs 
21 , 26, 22, 27 are normal, a separate run pulse signal is 
transmitted to ECU1 1, 10 in a mate side through a 
communication line. In the ECU10, 1 1 , by supervising the two 
run pulse signals transmitted from the ECU1 1 , 10 in a mate 
side, abnormality of the ECU1 1 , 1 0 in the mate side is 
detected. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the electronic control for cars with which it has the 1st and 2nd computers which share the various controlled systems 
concerning operation of a car functionally, and manage them, and which carried out mutually-independent, and said each computer 
supervised each operating state mutually The communication wire for exchanging predetermined data required for control between said 
each computer, The pilot wire for exchanging a predetermined signal required for the monitor of said operating state between said each 
computer, The main processor for being prepared for said every computer, sharing a predetermined controlled system functionally and 
managing it, The subprocessor for being prepared for said every computer and supervising the operating state of said main processor in the 
same computer, The monitor means for supervising the operating state of the processor of the other party by being prepared in each of the 
processor of said Maine and a factice in said each computer, and exchanging a predetermined signal required for a monitor mutually, It is 
prepared for said every computer. When a self computer is normal The means of communications for exchanging the 1st dynamic signal 
reversed for every fixed period through said communication wire with said predetermined data, When it is prepared for said every 
computer and said Maine and said each monitor means in a factice's processor indicate that the operating state of the processor of the other 
party is normal When the 2nd dynamic signal reversed for every fixed period is outputted to the computer of the other party through said 
pilot wire and said each monitor means does not indicate that the operating state of the processor of the other party is normal The monitor 
result output means for outputting signals other than said 2nd dynamic signal to the computer of the other party through said pilot wire, The 
electronic control for cars characterized by having a malfunction detection means for detecting the abnormalities of the computer of the 
other party by being prepared for said every computer and supervising the 1st [ which is sent through said communication wire and said 
pilot wire ], and 2nd dynamic signals. 

[Claim 2] The electronic control for cars characterized by having a limit means for a self computer restricting actuation of a self controlled 
system as an unusual thing when it is prepared for said every computer and said monitor result output means outputs signals other than said 
2nd dynamic signal to the computer of the other party in the electronic control for cars according to claim 1. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic control applied to the various control about operation of a car. It is related 
with the electronic control which comes to have two or more computers which share functionally various controlled systems including 
engine control of a car, and manage them in detail. 
[0002] 

[Description of the Prior Art] There is an electronic control of the common knowledge which controlled electronically conventionally 
devices, such as an engine carried in a car, a change gear, and a suspension. This kind of electronic control consists of a control unit 
including an input signal processing circuit, an arithmetic circuit, an output signal processing circuit (drive circuit), a power circuit, etc. 
Here, there is an electronic control which shares various controlled systems including engine control with two or more computers 
functionally, and controlled each controlled system independently to each computer. It is possible to supervise the operating state of the 
whole equipment by supervising the operating state of each computer mutually in the electronic control which has two or more computers. 
[0003] JP,63-183254,A indicates the supervisory equipment of the computer system which has two computers (processor). As shown in 
drawing 6 , two processors, the 1st and the 2nd, 60 and 70 which constitute this supervisory equipment are equipped with the ports 61 and 
71 of a data bus and a handshake bus, respectively, and both the ports 61 and 71 are mutually connected through the data line and the 
control line 67. Each processors 60 and 70 have the WOCHI locking-dog output terminals 62 and 74 of the dedication for outputting 
mutually a dynamic supervisory signal, i.e., the square wave signal reversed for every fixed period, to a partner's processors 70 and 60, 
respectively. Each processors 60 and 70 have the software reset output terminals 63 and 75 of the dedication for outputting the signal of a 
static reset signal, i.e., high level, or a low level to the processors 70 and 60 of the other party mutually, respectively. Each processors 60 
and 70 output the supervisory signal outputted from each watch dock output terminals 62 and 74 to AND gates 79 and 80 through the 
corresponding pumping circuits 77 and 78. Similarly, each processors 60 and 70 output the static reset signal from the reset output 
terminals 63 and 75 to corresponding AND gates 79 and 80. Each processors 60 and 70 have the watch dock detection terminals 64 and 72 
which input the supervisory signal outputted from each pumping circuits 78 and 77 through lead wire 85 and 89. Each processors 60 and 70 
have each corresponding AND gate 80 and the reset terminals 65 and 73 which input the signal outputted from 79 grades through OR gates 
82 and 81 and lead wire 86 and 90, respectively. Each processors 60 and 70 supervise each other operating state mutually based on the 
supervisory signal and reset signal which are obtained with each terminals 64, 72, 65, and 73, and when abnormalities occur with an engine 
etc., they specify the abnormality. 
[0004] 

[Problem(s) to be Solved by the Invention] However, each lead wire 89, 85, 90, and 86 between each AND gates 79 and 80 and each reset 
terminals 73 and 65 makes the static signal of high level or a low level lead in the supervisory equipment of the above-mentioned official 
report, respectively between each pumping circuits 77 and 78 and each watch dock detection terminals 72 and 64. For this reason, when 
each lead wire 89, 85, 90, and 86 disconnected or short-circuits, the apparent signal which should be inputted into each terminals 72, 64, 
73, and 65 from each lead wire 89, 85, 90, and 86 is fixed in the state of [ high-level ] a low level. For this reason, although each lead wire 
89, 85, 90, and 86 has disconnected or short-circuited each processors 60 and 70, they cannot detect that abnormality as abnormalities and 
cannot specify the class of that abnormality further. 

[0005] For example, the signal of a low level is inputted into the reset terminal 73 of a processor 70 through lead wire 90 always 
[ forward ]. It is in the condition which this lead wire 90 short-circuited, and when the 2nd processor 70 will not carry out normal actuation 
by a certain cause, the 1st processor 60 detects that a watch dock signal is not outputted from the output terminal 74 of the 2nd processor 70 
with the detection terminal 64, and detects the abnormalities of that processor 70. At this time, the 1st processor 60 outputs a reset signal 
from that reset output terminal 63 that actuation of the 2nd processor 70 should be reset. However, since lead wire 90 has short-circuited, 
the 1st processor 60 cannot make a high-level reset signal for a partner to direct an unusual thing input into the reset terminal 73 of the 2nd 
processor 70. Consequently, the abnormality actuation in the 2nd processor 70 cannot be stopped immediately. 

[0006] This invention is made in view of the situation mentioned above. That purpose In the electronic control which comes to have the 
computer of the pair which shares functionally various controlled systems including engine control of a car, and manages them When each 
computer supervises operating state mutually, while detecting generating of the abnormalities in each computer proper, it is in offering the 
electronic control for cars which made it possible to pinpoint the abnormality part concretely. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the 1st invention according to claim 1 As shown in 
drawing 1 , it has the 1st and 2nd computers M2 and M3 which share functionally the various controlled systems concerning operation of a 
car Ml , and manage them and which carried out mutually-independent. In the electronic control for cars with which each computers M2 
and M3 supervised each operating state mutually The communication wire M4 for exchanging predetermined data required for control 
among each computers M2 and M3, The pilot wire M5 for exchanging a predetermined signal required for the monitor of operating state 
among each computers M2 and M3, each computer M2 and M — it being prepared for every three and with the main processor M6 for 
sharing a predetermined controlled system functionally and managing it each computer M2 and M — it being prepared for every three and 
with the subprocessor M7 for supervising the operating state of the main processor M6 in the same computers M2 and M3 In each 
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computers M2 and M3, it is prepared in each of the processors M6 and M7 of Maine and a factice. The monitor means M8 for supervising 
the operating state of the processors M7 and M6 of the other party by exchanging a predetermined signal required for a monitor mutually, It 
is prepared for every three, each computer M2 and M, when the self computers M2 and M3 are normal The means of communications M9 
for exchanging the 1st dynamic signal reversed for every fixed period through a communication wire M4 with predetermined data, each 
computer M2 and M, when it is prepared for every three and Maine and each monitor means M8 in a factice's processors M6 and M7 
indicate that the operating state of the processors M7 and M6 of the other party is normal The 2nd dynamic signal reversed for every fixed 
period is outputted to the computers M3 and M2 of the other party through pilot wire M5. When each monitor means M8 does not indicate 
the operating state of the processors M7 and M6 of the other party to be normal The monitor result output means Ml 0 for outputting 
signals other than the 2nd dynamic signal to the computers M3 and M2 of the other party through pilot wire M5, each computer M2 and M 
- let it be the meaning to have had the malfunction detection means Mil for detecting the abnormalities of the computers M3 and M2 of 
the other party by being prepared for every three and supervising the 1st [ which is sent through a communication wire M4 and pilot wire 
M5 ], and 2nd dynamic signals. 

[0008] According to the above-mentioned configuration, in each computers M2 and M3, a main processor M6 manages independently the 
various controlled systems concerning operation of a car Ml, and the subprocessor M7 supervises the operating state of a main processor 
M6. The monitor means M8 formed in each processors M6 and M7 supervises the operating state of the processors M7 and M6 of the other 
party based on the signal from the monitor means M8 of the other party. Here, when each monitor means M8 indicates the operating state 
of the processors M7 and M6 of the other party to be normal, the monitor result output means M10 outputs the 2nd dynamic signal, i;e., the 
signal which shows that both the processors M6 and M7 are normal, to the computers M3 and M2 of the other party through pilot wire M5. 
On the other hand, when each monitor means M8 does not indicate the operating state of the processors M7 and M6 of the other party to be 
normal, the monitor result output means M10 outputs signals other than the 2nd dynamic signal, i.e., the signal which shows that at least 
one side of both the processors M6 and M7 is unusual, to the computers M3 and M2 of the other party through pilot wire M5. On the other 
hand, means of communications M9 sends the 1st dynamic signal to the computers M3 and M2 of the other party through a communication 
wire M4, when the self computers M2 and M3 are normal. When the self computers M2 and M3 are not normal, the 1st dynamic signal is 
not sent to the computers M3 and M2 of the other party. The malfunction detection means Ml 1 detects the abnormalities of the computers 
M3 and M2 of the other party by supervising the existence of the 1st [ which is sent through a communication wire M4 and pilot wire M5 ], 
and 2nd dynamic signals. 

[0009] Therefore, by combining the existence of the 1st dynamic signal supervised with the malfunction detection means Mil, and the 
existence of the 2nd dynamic signal, the abnormalities in the computers M3 and M2 of the other party are detected, and the abnormalities 
about the abnormalities about the main processor M6 or the subprocessor M7 in computers M3 and M2 of the other party, a communication 
wire M4, or pilot wire M5 are specified, respectively. 

[0010] In order to attain the above-mentioned purpose, in the 2nd invention according to claim 2 it is shown in drawing 1 - as « the 1st 

configuration of invention - it is - each computer M2 and M, when it is prepared for every three and the monitor result output means M10 

outputs signals other than the 2nd dynamic signal to the computers M3 and M2 of the other party Let it be the meaning to have had the 

limit means Ml 2 for the self computers M2 and M3 to restrict actuation of a self controlled system as an unusual thing. 

[00 11] According to the above-mentioned configuration, when the monitor result output means M10 outputs signals other than the 2nd 

dynamic signal, the limit means Ml 2 restricts actuation of a self controlled system as a thing with the self unusual computers M2 and M3. 

Therefore, it is suppressed that originate in the abnormalities of the self computers M2 and M3, and a controlled system operates 

accidentally. 

[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of one operation which materialized the electronic control for cars of this invention in 
the automobile is explained to a detail with reference to a drawing. 

[0013] Drawing 5 is the schematic diagram showing the automobile 1 in this operation gestalt. This automobile 1 is equipped with a 
steering wheel 2 and a driving wheel 3, and the engine 4 which has a twelve cylinder by the V type is carried in that anterior part. The 
electronics control type automatic transmission 5 connected with the output shaft (not shown) of an engine 4 is connected with a driving 
wheel 3 through a driveshaft 6, a differential gear 7, and a drive shaft 8. The electronic control 9 carried in the automobile 1 is equipped 
with the 1st and 2nd electronic control units (ECU) 10 and 1 1 as the 1st and 2nd computers. Each ECUs 10 and 1 1 share functionally 
control of the various controlled systems 4 concerning operation of an automobile 1, i.e., an engine, control of an automatic transmission 5, 
etc., carry out mutually-independent, and manage them. Combining, each ECUs 10 and 1 1 supervise mutually whether each actuation is in 
a normal condition. 

[0014] Drawing 4 shows roughly the system of the engine 4 which is the configuration and the controlled system of equipment 9 of an 
electronic control 9, and automatic-transmission 5 grade. Right-and-left each banks 4a and 4b of an engine 4 have six gas columns, 
respectively. Two inhalation-of-air paths 12a and 12b prepared corresponding to each banks 4a and 4b introduce the open air to each gas 
column of each banks 4a and 4b. The throttle valves 13a and 13b of the link loess mold formed in each inhalation-of-air paths 12a and 12b 
are driven by Motors 14a and 14b, respectively. Each bulbs 13a and 13b adjust the open air led to each gas column of each banks 4a and 
4b, respectively. The fuel supply system (not shown) formed in every each bank 4a and 4b adjusts the fuel quantity supplied to each gas 
column of each banks 4a and 4b, respectively. The ignition (not shown) prepared in every each bank 4a and 4b adjusts the ignition timing 
of the gaseous mixture of the air and the fuel in each gas column of each banks 4a and 4b, respectively. An automatic transmission 5 has 
the configuration which can change gears to four steps. 

[001 5] the -- one - ECU - ten - a main processor - ****** -- the - one -- a central processing unit (CPU) - 21 -- sub - a processor - 
******- the - one - a factice — CPU - 22 - the — one - a power source - an integrated circuit - (-- IC --) — 23 — and — two — a * * -- a 
communication link -- IC - 24 - 25 - having . Maine CPU 21 manages independently the control about left bank 4a of an engine 4, and 
control of an automatic transmission 5. A factice CPU 22 supervises the operating state of Maine CPU 21. A power source IC 23 
supervises the operating state of Maine CPU 21 while supplying power to each CPUs 21 and 22. Each communication link 24 and ICs 25 
exchanges uniquely predetermined data required for control between other circuits and Maine CPU 21 which are not included in 1st 
ECU 10, and other signals. 

[001 6] 2nd ECU1 1 is equipped with 2nd Maine CPU 26 as a main processor, the 2nd factice CPU 27 as a subprocessor, the 2nd power 
source IC 28, and one communication link IC 29. Maine CPU 26 manages independently the control about right bank 4b of an engine 4. A 
factice CPU 27 supervises the operating state of Maine CPU 26. Here, the 1st and 2nd factices 22 and CPUs 27 have the simple 
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configuration which makes 1 bit the maximum amount of information which can be treated. A power source IC 28 supervises the operating 
state of Maine CPU 26 while supplying power to each CPUs 26 and 27. Communication link IC 29 exchanges predetermined data required 
for control, and other signals uniquely between the communication links IC 24 in 1st ECU 10. 

[0017] 1st Maine CPU 21 in 1st ECU10 exchanges information required for the display of the meter 31 formed in the instrument panel (not 
shown) of an automobile 1 through the communication link IC 25, the air-conditioner 32 carried in the automobile 1, and control mutual 
between the bodies ECU 33 etc. Meter 31 manages control of the warning lamp 34. When abnormalities occur in an electronic control 9, 
1st or 2nd ECU 10 and 1 1 detects that, and outputs the detection result to meter 31. Meter 31 drives the warning lamp 34 in response to the 
detection result. 

[0018] Drawing 2 and 3 show the detailed configuration of 1st and 2nd ECUs 10 and 1 1. However, in both drawings, each communication 
link 24, 25, and ICs 29 shown in drawing 4 is omitted. Each ECUs 10 and 1 1 equip the 1st and the 2nd external output terminal 41 a, 41b, 
42a, and 42b, and a list with the 1st and 2nd external input terminals 43a, 43b, 44a, and 44b, respectively. 

[0019] The 1st communication wire 45 is connected between 1st external output terminal 41a of 1st ECU 10, and 1st external input terminal 
44a of 2nd ECU1 1, and, similarly the 2nd communication wire 46 is connected between 1st external input terminal 43a of 1st ECU10, and 
1 st external output terminal 42a of 2nd ECU1 1 . These two communication wires 45 and 46 are equivalent to the communication wire of 
this invention for exchanging predetermined data required for control among each ECUs 10 and 11. Although commo data required for 
control flows among both ECUs 10 and 1 1 to these communication wires 45 and 46, when each Maine 21 and CPUs 26 breaks down, the 
contents of data serve as an indeterminate, or data are not outputted. 

[0020] The 1st pilot wire 47 is connected between 2nd external input terminal 43b of 1st ECU 10, and 2nd external output terminal 42b of 
2nd ECU1 1. Similarly between 2nd external output terminal 41b of 1st ECU10, and 2nd external input terminal 44b of 2nd ECU1 1, the 
2nd pilot wire 48 is connected. These two pilot wire 47 and 48 is equivalent to the pilot wire of this invention for exchanging a 
predetermined signal required for the monitor of operating state among each ECUs 10 and 1 1 . 

[0021] As shown in drawing 2 , 1st ECU10 is equipped with OR gate 35 and the abnormality judging circuit 36 other than Maine CPU 21, 
a factice CPU 22, and a power source IC 23. This abnormality judging circuit 36 is connected to the drive circuit for motor 14of drive 
circuit [ for the fuel supply system of left bank 4a ], and throttle-valve 13a a (not shown), respectively. 

[0022] 1st Maine CPU 21 is equipped with the communication link data output terminal 51, the communication link data input terminal 52, 
the abnormality judging input terminal 53 in ECU, the sub CPU decision-output terminal 54, the reset input terminal 55, the watch locking- 
dog output terminal 56, the watch locking-dog detection terminal 57, and the warning lamp output terminal 58. 

[0023] The 1st factice CPU 22 has the Maine CPU decision-output terminal 61, the watch locking-dog output terminal 62, and the watch 
locking-dog detection terminal 63. The 1st power source IC 23 is equipped with the reset output terminal 71 and the watch locking-dog 
detection terminal 72. 

[0024] As shown in drawing 3 , 2nd ECU1 1 is equipped with OR gate 37 and the abnormality judging circuit 38 other than Maine CPU 26, 
a factice CPU 27, and a power source IC 28. This abnormality judging circuit 38 is connected to the drive circuit for motor 14of drive 
circuit [ for the fuel supply system corresponding to right bank 4b ], and throttle-valve 13b b (not shown), respectively. 
[0025] 2nd Maine CPU 26 is equipped with the communication link data output terminal 81, the communication link data input terminal 
82, the abnormality judging input terminal 83 in ECU, the sub CPU decision-output terminal 84, the reset input terminal 85, the watch 
locking-dog output terminal 86, the watch locking-dog detection terminal 87, and the warning lamp output terminal 88 in this ECU1 1. 
[0026] The 2nd factice CPU 27 has the Maine CPU decision-output terminal 91, the watch locking-dog output terminal 92, and the watch 
locking-dog detection terminal 93. The 2nd power source IC 28 is equipped with the reset output terminal 101 and the watch locking-dog 
detection terminal 1 02. 

[0027] Both ECUs 10 and 1 1 have the same basic configuration mutually as mentioned above. Therefore, in the following explanation, 
only the configuration of 1st ECU 10 is explained and the explanation is omitted as a thing according to explanation of 1st ECU 10 about the 
configuration of 2nd ECU1 1. About the configuration of 2nd ECU1 1, he can understand easily by transposing explanation of 1st ECU10 to 
the configuration of 2nd ECU1 1. 

[0028] In 1st ECU10, the output terminal 56 of Maine CPU 21 is connected to a factice CPU 22 and the detection terminals 63 and 72 of a 
power source IC 23, respectively. Maine CPU 21 outputs the watch locking-dog pulse signal reversed for every fixed period from the 
output terminal 56, respectively to a factice CPU 22 and the detection terminals 63 and 72 of a power source IC 23. When actuation of 
Maine CPU 21 is normal, the pulse signal outputted from an output terminal 56 is normal, and when the actuation is unusual, the pulse 
signal serves as abnormalities. A factice CPU 22 supervises the pulse signal detected with the detection terminal 63, and judges whether 
Maine CPU 21 is normal based on the pulse signal. 

[0029] A factice's CPU 22 output terminal 62 is connected to the detection terminal 57 of Maine CPU 21 . A factice CPU 22 outputs the 
watch locking-dog pulse signal reversed for every fixed period from an output terminal 62 to the detection terminal 57 of Maine CPU 21 . 
When actuation of a factice CPU 22 is normal, the pulse signal outputted from an output terminal 62 is normal, and when the actuation is 
unusual, the pulse signal serves as abnormalities. Maine CPU 21 supervises the pulse signal detected with the detection terminal 57, and it 
judges whether a factice CPU 22 is normal based on the pulse signal. 

[0030] The factice CPU 22 who contains the watch locking-dog output terminal 62 and the watch locking-dog detection terminal 63 in 
Maine CPU 21 containing the watch locking-dog output terminal 56 and the watch locking-dog detection terminal 57 and a list with this 
operation gestalt constitutes the monitor means of this invention. That is, both CPUs 21 and 22 supervise the operating state of CPUs 22 
and 21 of the other party mutually by exchanging a watch locking-dog pulse signal required for a monitor through output terminals 56 and 
62 and the detection terminals 57 and 63 mutually. 

[0031] The output terminal 71 of a power source IC 23 is connected to the input terminal 55 of Maine CPU 21. A power source IC 23 
supervises the pulse signal detected with the detection terminal 72, and it judges whether Maine CPU 21 is normal based on the pulse 
signal. When it judges with a power source IC 23 having unusual Maine CPU 21, the reset signal for stopping actuation of Maine CPU 21 
compulsorily is outputted to the input terminal 55 of Maine CPU 21 from the output terminal 71 . In this case, the electric supply to Maine 
CPU 21 is made stopped compulsorily. 

[0032] The output terminal 51 of Maine CPU 21 is connected to external output terminal 41a. Maine CPU 21 outputs predetermined 
commo data required for activation of various control from an output terminal 51 in 2nd ECU1 1 . This commo data contains the run pulse 
signal as 1st dynamic signal in this invention which shows that, when Maine CPU 21 is normal. This run pulse signal consists of a dynamic 
signal reversed for every fixed period. This commo data is sent to external input terminal 44a of 2nd ECU1 1 through a communication wire 
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45 from external output terminal 41a, and is inputted into the communication link data input terminal 82 of 2nd Maine CPU 26. 
[0033] Similarly the input terminal 52 of Maine CPU 21 is connected to external input terminal 43a. Maine CPU 21 is outputted from the 
output terminal 81 of 2nd ECU1 1 according to the above, and inputs into an input terminal 52 the predetermined commo data sent through 
external output terminal 42a, a communication wire 46, and external input terminal 43a. The inputted commo data contains the run pulse 
signal which shows that, when 2nd Maine CPU 26 of 2nd ECU1 1 is normal. That is, the predetermined data about control of the other party 
which should be exchanged in order that both ECUs 10 and 1 1 may aim at adjustment of control to each other are inputted into this input 
terminal 52. The run pulse signal which can come, simultaneously shows the monitor result about the operating state of Maine CPU 26 of 
ECU1 1 of the other party to an input terminal 52 is inputted. Maine CPU 21 which contains an output terminal 51 and an input terminal 52 
with this operation gestalt is equivalent to the means of communications of this invention. 

[0034] A list of the commo data outputted here, respectively from the output terminals 51 and 82 of Maine 21 and CPUs 25 in 1st and 2nd 
ECUs 10 and 1 1 is shown in the following Table 1 and 2. 
[0035] 
[Table 1] 
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[Table 2] 
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Yes, as shown in Tables 1 and 2, when each Maine 21 and CPUs 26 is normal, the Maine CPU judging signal turns into a run pulse signal 
which repeats reversal for every fixed period, and when each Maine 21 and CPUs 26 is unusual, it turns into a signal of an indeterminate on 
low level. 

[0037] A sub CPU judging signal shows the judgment result about each factice 22 and CPUs 27 judged based on the contents of an input of 
each watch locking-dog detection terminals 57 and 87. When each factice 22 and CPUs 27 is normal, the judgment signal serves as a low 
level, and when each factice 22 and CPUs 27 is unusual, the judgment signal becomes high-level. 

[0038] Pilot wire and a circumference circuit judging signal show the judgment result about each pilot wire 47 and 48 grades which are 
judged based on the contents of an input of each abnormality judging input terminals 53 and 83. When each pilot wire 47 and 48 grades are 
normal, the judgment signal serves as a low level, and when each pilot wire 47 and 48 grades are unusual, the judgment signal becomes 
high-level. 

[0039] In 1st ECU10, the decision-output terminal 54 of Maine CPU 21 is connected to the 1st input terminal of OR gate 35. When a 
factice CPU 22 judges that the run pulse signal reversed for every fixed period when it judges with Maine CPU 21 having a normal factice 
CPU 22 is unusual, a high-level signal is outputted to OR gate 35 from the decision-output terminal 54, respectively. 
[0040] A factice's CPU 22 decision-output terminal 61 is connected to the 2nd input terminal of OR gate 35. A factice CPU 22 outputs a 
high-level signal to OR gate 35 from the decision-output terminal 61, respectively, when it judges with Maine CPU 21 being normal and 
the signal of a low level is judged as Maine CPU 21 being unusual. 

[0041] The output terminal of OR gate 35 is connected to external output terminal 41b and the abnormality judging circuit 36, respectively. 
When the run pulse signal which shows that a factice CPU 22 is normal, and the signal of the low level which shows that Maine CPU 21 is 
normal are inputted into OR gate 35, respectively, OR gate 35 outputs the run pulse signal of the normal which shows that 1st ECU 10 is 
normal as a supervisory signal. This run pulse signal is equivalent to the 2nd dynamic signal of this invention. When the high-level signal 
with which a factice CPU 22 shows an unusual thing on the other hand, or the high-level signal which shows that Maine CPU 21 is unusual 
is inputted, OR gate 35 outputs the high-level signal which shows that 1st ECU 10 is unusual as a supervisory signal. These supervisory 
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signals are sent to external input terminal 44b of 2nd ECU1 1 through pilot wire 48 from external output terminal 41b, and are further 
inputted into the abnormality judging input terminal 83 of Maine CPU 27. 

[0042] The factice CPU 22 who contains Maine CPU 21 containing the decision-output terminal 54 and the decision-output terminal 61 
with this operation gestalt, and the OR gate circuit 35 are equivalent to the monitor result output means of this invention. Namely, when the 
signal outputted from the decision-output terminals 54 and 61 of each CPUs 21 and 22 indicates that the operating state of each CPUs 21 
and 22 of the other party is normal, OR gate 35 is outputted to 2nd ECU1 1 of the other party through pilot wire 48 by making into a 
supervisory signal the run pulse signal of the normal reversed for every fixed period. When the signal outputted from the decision-output 
terminals 54 and 6 1 of each CPUs 2 1 and 22 does not indicate the operating state of each CPUs 2 1 and 22 of the other party to be normal, 
OR gate 35 is outputted to 2nd ECU1 1 of the other party through pilot wire 48 by making high-level signals other than a run pulse signal 
into a supervisory signal. 

[0043] The abnormality judging input terminal 53 of Maine CPU 21 is connected to external input terminal 43b. Maine CPU 21 is 
outputted from OR gate 37 of 2nd ECU1 1 according to the above, and inputs into the abnormality judging input terminal 53 the 
supervisory signal sent through output terminal 42b, the 1st pilot wire 47, and external input terminal 43b. Maine CPU 21 judges the 
abnormalities about ECU1 1 of the other party by supervising the commo data inputted into the communication link data input terminal 52 
as this supervisory signal. Here, pinpointing of an abnormality part can be aimed at by combining the contents of the supervisory signal, 
and the contents of commo data. 

[0044] The following table 3 shows the contents of the commo data inputted into each Maine 21 and CPUs 25 in 1st and 2nd ECUs 10 and 
1 1, and the supervisory signal, etc. and relation with the abnormality part judged. 
[0045] 
[Table 3] 
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As shown in Table 3, the contents of the Maine CPU judging signal included in commo data, a sub CPU judging signal, pilot wire, and the 
circumference circuit judging signal and the contents of the supervisory signal are combined. With this combination, it can specify 
respectively whether an abnormality part is Maine 21 and CPUs 26 or they are whether you are a factice 22 and CPUs 27 or they are 
communication wires 45 and 46, the pilot wire 47 and 48, or a circumference circuit. 

[0046] In 1st ECU 10, Maine CPU 21 outputs a predetermined control signal from the warning lamp output terminal 58 in order to make the 
warning lamp 34 drive, when abnormalities are detected to ECU1 1 of the other party. Meter 31 makes the warning lamp 34 turn on in 
response to this control signal. 

[0047] Maine CPU 21 which contains the above-mentioned warning lamp output terminal 58 with this operation gestalt is equivalent to the 
malfunction detection means of this invention. That is, Maine CPU 21 detects the abnormalities of ECU1 1 of the other party by supervising 
the run PAL signal sent through a communication wire 46 and pilot wire 47. 

[0048] On the other hand, the supervisory signal outputted from OR gate 35 is inputted into the abnormality judging circuit 36. The 
abnormality judging circuit 36 judges whether self ECU10 is normal based on the supervisory signal. And when self ECU10 judges with it 
being unusual, the abnormality judging circuit 36 outputs a predetermined control signal to the drive circuit of a fuel supply system, in 
order to perform a fuel cut by left bank 4a. When it judges with self ECU10 of the abnormality judging circuit 36 being unusual, in order to 
make throttle-valve 13a into a close by-pass bulb completely by left bank 4a, a predetermined control signal is outputted to coincidence in • 
the drive circuit of motor 1 4a. 

[0049] With this operation gestalt, when OR gate 35 outputs a high-level signal, self ECU 10 judges the abnormality judging circuit 36 to be 
an unusual thing, and it is equivalent to the limit means of this invention for restricting the fuel supply system of left bank 4a which is a self 
controlled system, and actuation of throttle-valve 13a. 

[0050] As explained above, according to the configuration of this operation gestalt, in each ECUs 10 and 1 1, each Maine 21 and CPUs 26 
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shares functionally the various controlled systems concerning operation of an automobile 1, and manages them. That is, each Maine 21 and 
CPUs 26 shares functionally control concerning each banks 4a and 4b of an engine 4, control concerning an automatic transmission 5, etc., 
and manages them independently. Each factice 22 and CPUs 27 supervises the operating state of each Maine 22 and CPUs 27. Maine 21 
and CPUs 26 and a factice 22 and CPUs 27 supervise the operating state of the other party based on the watch locking-dog pulse signal 
mutually outputted from the other party. 

[0051] Here, when Maine 21 and CPUs 26 and a factice 22 and CPUs 27 indicate the operating state of the other party to be normal 
mutually, both OR gates 35 and 37 are outputted to ECUs 1 1 and 10 of the other party from self ECUs 10 and 1 1 through pilot wire 47 and 
48 by making into a supervisory signal the run pulse signal of the normal which shows that Maine 21 and CPUs 26 and Factice CPUs 22 
and 27 are normal. 

[0052] On the other hand, when Maine 21 and CPUs 26 or a factice 22 and CPUs 27 does not indicate the operating state of the other party 
to be normal, either [ at least ] Maine 21 and CPUs 26 or the factice 22 and CPUs 27 outputs OR gates 35 and 37 to ECUs 1 1 and 1 0 of the 
other party from self ECUs 10 and 1 1 through pilot wire 47 and 48 by making into a supervisory signal the high-level signal which shows 
an unusual thing. 

[0053] On the other hand, Maine 21 and CPUs 26 sends commo data including a run PAL signal to ECUs 1 1 and 10 of the other party 
through communication wires 45 and 46, when self 10 and ECUs 1 1 is normal. Maine 21 and CPUs 26 sends the commo data which 
includes a fixed signal with high level or a low level to ECUs 1 1 and 10 of the other party, when self ECUs 10 and 1 1 are not normal. 
[0054] And Maine 21 and CPUs 26 supervises the commo data and the supervisory signal which are sent through communication wires 45 
and 46 and pilot wire 47 and 48, detects ECU1 1 of the other party, and the abnormalities of 10 grades according to the contents of these 
signals, and judges the abnormality part. With this operation gestalt, the abnormalities and normal about communication wires 45 and 46 or 
pilot wire 47 and 48 are specified as Maine 21 and CPUs 26 in ECUs 1 1 and 10 of the other party or the abnormalities about a factice 22 
and CPUs 27 and normal, and a list, respectively by combining the existence of the run pulse signal in the commo data supervised in Maine 

21 and CPUs 26, and the existence of the run pulse signal in a supervisory signal. Consequently, the abnormalities in each ECUs 10 and 1 1 
are detectable proper, and that abnormality part can be divided into Maine 21 and CPUs 26, a factice 22 and CPUs 27, communication 
wires 45 and 46 and pilot wire 47, and 48 grades, and can be pinpointed concretely. In this case, in each ECUs 10 and 11, when the factice 

22 and CPUs 27 has started abnormalities, Maine 21 and CPUs 26 in self ECUs 10 and 1 1 will judge that abnormality. On the other hand, 
in each ECUs 10 and 11, when Maine 21 and CPUs 26 has started abnormalities, Maine 26 and CPUs 21 in ECUs 1 1 and 10 of the other 
party will judge the abnormality. 

[0055] According to the configuration of this operation gestalt, when OR gates 35 and 37 output a high-level supervisory signal in each 
ECUs 10 and 11, self ECUs 10 and 1 1 judge with an unusual thing, and the abnormality judging circuits 36 and 38 restrict actuation of the 
controlled system which self ECUs 10 and 1 1 take charge of. To the gas column of each banks 4a and 4b of an engine 4, supply of a fuel is 
stopped by the fuel cut and, specifically, installation of the open air is stopped by making throttle valves 13a and 13b into a close by-pass 
bulb completely. 

[0056] Therefore, it is suppressed that originate in the abnormalities of self ECUs 10 and 1 1, and a controlled system operates accidentally. 
For example, when abnormalities occur only in 1st ECU10, this ECU10 judges that by the abnormality judging circuit 36, stops the supply 
of a fuel and the installation of the open air to the gas column of left bank 4a, and stops combustion of the gaseous mixture in each gas 
column of left bank 4a. For this reason, each gas column of left bank 4a is accidentally controlled by ECU10 which started abnormalities, 
and is not operated. In this case, since it is controlled by 2nd normal ECU1 1 and operated, an engine 4 does not stop each gas column of 
right bank 4b. Therefore, when the above-mentioned abnormalities occur during transit of an automobile 1, only operation of right bank 4b 
is continued only by operation of left bank 4a being stopped about an engine 4. For this reason, an engine 4 does not meet an operator's 
intention, and is not operated with the output beyond the need, and, on the other hand, an operator can continue transit of an automobile 1 if 
needed. That is, the function concerning the controlled system of ECU 10 accompanied by abnormalities can be cancelled, and the function 
which relates to the controlled system of normal remaining ECUsl 1 on the other hand can be validated. 

[0057] According to the configuration of this operation gestalt, when each ECUs 10 and 11 detect the abnormalities of ECUs 1 1 and 10 of 
the other party, the warning lamp 34 is turned on. For this reason, the abnormalities of ECUs 10 and 1 1 can be immediately told to the 
operator of an automobile 1. Consequently, the abnormalities concerning each ECUs 10 and 1 1 can be coped with at an early stage. 
[0058] According to the configuration of this operation gestalt, in each ECUs 10 and 11, when abnormalities occur in each Maine 21 and 
CPUs 26, the electric supply to Maine 21 and CPUs 26 is stopped by each power source 23 and ICs 28. Therefore, about the controlled 
system which Maine 21 and CPUs 26 from which abnormalities were started takes charge of, the operation is stopped immediately and it 
can prevent beforehand that the operation is controlled accidentally. 

[0059] That is, according to the configuration of this operation gestalt, when abnormalities occur in each ECUs 10 and 1 1, ECUs 1 1 and 10 
of the other party detect that abnormality, make the warning lamp 34 turn on, and tell an operator about generating of that abnormality. 
However, each ECUs 10 and 1 1 do not issue a command which stops the control about the controlled system of ECUs 1 1 and 10 of the 
other party. Each ECUs 10 and 1 1 judge the abnormality by the abnormality judging circuits 36 and 38 of self about self abnormalities, and 
stop control only about a self controlled system. For this reason, when abnormalities have occurred in self ECUs 10 and J 1, control of 
ECUs 1 1 and 10 of the other party is not stopped accidentally. 

[0060] While each ECUs 10 and 1 1 control respectively independently the controlled system concerning right-and-left each banks 4a and 
4b of an engine 4 according to the configuration of this operation gestalt, abnormalities, such as an open circuit concerning communication 
wires 45 and 46, can be judged. Therefore, when abnormalities occur in communication wires 45 and 46, ECUs 1 1 and 10 of the other 
party can judge it certainly, the warning lamp 34 can be made to be able to turn on, and each ECUs 10 and 1 1 can control a self controlled 
system certainly. For this reason, when abnormalities occur in communication wires 45 and 46, fault does not occur in front at each ECUs 
10 and 1 1 rather than that abnormality is reported to an operator by lighting of the warning lamp 34. 

[0061] With the configuration of this operation gestalt, each ECU 10 and the factice 22 and CPUs 27 who supervises them for every 1 1 in 
addition to each Maine 21 and CPUs 26 are formed. Here, highly, the capacity required of a factice 22 and CPUs 27 is what was only 
equipped with the information capacity of 1 bit, and is enough. Therefore, when a factice 22 and CPUs 27 joins, the configuration of each 
ECUs 10 and 1 1 does not become complicated, or does not become expensive. 

[0062] In addition, this invention can also be materialized in the gestalt of another following operations. Also with the following another 
operation gestalten, an operation and effectiveness equivalent to said operation gestalt can be acquired. 

(1) With said operation gestalt, the communication wires 45 and 46 of a pair are formed among both ECUs 10 and 1 1 , and commo data was 
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exchanged. On the other hand, one bus line is made to pay the function of these communication wires 45 and 46, and it may be made to 
perform it with serial communication. 

[0063] (2) With said operation gestalt, the abnormality judging circuits 36 and 38 set the throttle valves 14a and 14b of a fuel supply 
system and a link loess mold as the target which stops control in each ECUs 10 and 1 1. On the other hand, each abnormality judging 
circuits 36 and 38 are good also considering the object which stops control as either of the two above-mentioned controlled systems. 
[0064] (3) With said operation gestalt, the abnormality judging circuits 36 and 38 set the throttle valves 14a and 14b of a fuel supply 
system and a link loess mold as the target which stops control in each ECUs 10 and 11. On the other hand, when only the power source of 
the motors 13a and 13b concerning the throttle valves 14a and 14b of a link loess mold is made into another network with a fuel supply 
system and abnormalities occur in each Maine 21 and CPUs 26, you may make it stop the electric supply to each motors 13a and 13b. 
(4) With said operation gestalt, each abnormality judging circuits 36 and 38 judged the abnormalities of self ECUs 10 and 1 1 based on the 
decision output of each OR gates 35 and 37 which received each Maine 21 and CPUs 26 and each factice's 22 and CPUs 27 monitor result 
in each ECUs 10 and 1 1. On the other hand, you may make it each abnormality judging circuits 36 and 38 judge the abnormalities of self 
ECUs 10 and 1 1 in each ECUs 10 and 1 1 , directly in response to the fact that each factice's 22 and CPUs 27 monitor result. When 
abnormalities occur in actuation of each Maine 21 and CPUs 26, each factice 22 and CPUs 27 is because the signal according to it is 
outputted, and is because what is necessary is just to restrict control of the controlled system when having caused abnormalities to Maine 
21 and CPUs 26. 

[0065] (5) Although the operating state of each Maine 21 and CPUs 26 is made to supervise according to each power source 23 and ICs 28 
in each ECUs 10 and 1 1 and it was made to make each power source 23 and ICs 28 stop the electric supply to **** Maine 21 and CPUs 26 
with said operation gestalt if needed, these power sources 23 and ICs 28 are also omissible. 

[0066] Furthermore, it indicates below that various kinds of following embodiments concerning the technical thought indicated to the claim 
are included in the gestalt of each above-mentioned implementation with the effectiveness. 

(b) The electronic control for cars constituted so that the electric supply to said each main processor might be stopped when the power 
source IC which supervises the operating state of each of said main processor was established, respectively and said each power source IC 
judged the abnormalities of each of said main processor for said every computer in invention according to claim 1 or 2, while supplying 
electric power to said main processor. 

[0067] According to this configuration, in said each computer, when abnormalities occur in a self main processor, the control which that 
processor manages can be immediately stopped by stopping the electric supply to a main processor. 

[0068] (b) The electronic control for cars constituted so that said various controlled systems might be considered as operation of the 
control-section material concerning right-and-left each bank of a V-type engine in the 2nd invention according to claim 2 and said each 
computer might control independently the control-section material for each [ these ] the bank of every. 

[0069] When abnormalities occur to one computer, a normal computer can detect that abnormality, operation of the piece bank which an 
unusual computer manages is stopped, operation of the remaining piece bank can be made to be able to continue and operation of a car can 
be made to continue by normal computer according to this configuration. 

[0070] (c) The electronic control for cars which established the information means for reporting the abnormality in invention according to 
claim 1 or 2 when said malfunction detection means detects the abnormalities of the computer of the other party. 
[0071] According to this configuration, the operator of a car etc. can be immediately told about the abnormalities of a computer. In 
addition, in this specification, the means concerning invention etc. is defined as follows. 

[0072] (a) A computer means the hardware which contains the storage for memorizing information, an instruction, etc., the arithmetic unit 
for performing the four arithmetical operations, logical operation, etc., the control unit for decoding an instruction and controlling other 
equipments, and the I/O device for outputting and inputting the information from the outside at least, and each ECU is equivalent to this 
with said operation gestalt. 

[0073] (b) A processor means an arithmetic unit and a control device in four equipments indicated above (a), and Maine CPU and Factice 

CPU are equivalent to this with said operation gestalt. 

[0074] 

[Effect of the Invention] According to the 1st invention according to claim 1, a main processor and the subprocessor which supervises the 
actuation are prepared every two computers which carried out mutually-independent, and a monitor means to supervise each other 
operating state mutually is formed in both processors, respectively. For every computer, when a self computer is normal, the means of 
communications which exchanges the 1st dynamic signal with the computer of the other party through a communication wire is prepared. 
When the 2nd dynamic signal is outputted to the computer of the other party through pilot wire .when the monitor means of each processor 
normalizes actuation of the processor of the other party for every computer, and each monitor means does not normalize actuation of the 
processor of the other party, a monitor result output means to output signals other than the 2nd dynamic signal to the computer of the other 
party through pilot wire is established. Furthermore, a malfunction detection means to detect the abnormalities of the computer of the other 
party is established by supervising two dynamic signals sent through a communication wire and pilot wire for every computer. 
[0075] Therefore, the abnormalities about the abnormalities about the main processor and subprocessor in a computer, the communication 
wire, or pilot wire of the other party are specified, respectively by combining the existence of two dynamic signals supervised with a 
malfunction detection means. For this reason, the abnormalities in each computer can be detected proper and the effectiveness that that 
abnormality part can be pinpointed concretely is demonstrated. 

[0076] When a monitor result output means outputs signals other than the 2nd dynamic signal in addition to the 1st configuration of 
invention, he is trying for the computer whose limit means is self to restrict actuation of a self controlled system as an unusual thing 
according to the 2nd invention according to claim 2. 

[0077] Therefore, it is suppressed that in addition to an operation of the 1st invention originate in the abnormalities of a self computer and a 
controlled system operates accidentally. For this reason, in addition to the 1st effect of the invention, the function concerning the controlled 
system of the computer accompanied by abnormalities can be cancelled, and the effectiveness that the function which relates to the 
controlled system of the normal remaining computers on the other hand can be validated is demonstrated. 
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Pir^-^7 0OfcH;W^7 4a*b**s/^ Ky^fiWJ 
ffi*S*i*v^fc**»*F-6 4l£«fc!!)&*nU 

iry*6 0liK2^ptyf7 0 ttftflsfc y ir y h"T 
-<<^(7)yir^ hffl^ffi^6 3**5>y-fey h^f-^^rffl^ 20 

[0 0 0 6] CO»WttfflaiUfc*«l-e^"C<CStt^: 

^fW«S» 5 ^ fc l-£>5o 

[0 0 0 7] 

M2, M 3 &3ytfa-^M2, M 3 40 

*K*ttBf S^x-* Srfi 9 ft 9 fcoillf «SM 4 
#^t'a-^M2 ( M3(^P5T*ib^fficr)g£m(- 

:e*>«»*:Jt 9 ft d -r s fc#><o%mmM 5 1 , 

*3yfa-^M2, M 3^^I3:(1-ibtL. H3— ==V 
f a -^M2, M 3 IliSttS ^ ^ n t y tM 6 



#HS¥9- 15 17 8 0 
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tM6, M7 <D*zth*:tl\zWtrthtl. SlM^EWwj^K 

ytM7, M 6 O»M««:Efit$fci0<OEfi^aM 
8fc, ^3yt'a-^M2, M3SJwKJte>^ iBO 

si^e-r^m 1 (om^is^^m^^-^ t&\zm 
mmM 4 ^tri 9 ft DtsfcfeonifaM 9 1 . 

#3yt°^-^M2, M3ft^K(tbix N ^ >f ^RU^)- 
yo^nir ytM6, M 7 fw*3tt S#E^?SM 8 J^ffi 

U *Ea*RM8 2&S«^©:/P*:yirM7, M6(D 

K*<D<i»fcR«*M 5 Srfr LTfMMHO = > fc^ — * 
M3, M2^a*i-S^*^>E«ife*tB*^aMl 0 

#3y^a-^M2, M3ftlC^*tb^. iHfiftM 
4 &t/l*mi^M 5 LTi£ fcftS* 1 2 Oftift 

3, M2(^)fi»S:»tiit5fc»©»«»ffifaMl 1 t 

[0 0 0 8] ±SS^«^t^J:^tf % #3^tra — *M 
2, M3I-*3V^T, ^>:/ni?;y1fM6te^PlMl<D 

«-yDir^tM6, M7^K»tejttfcEa^©M8ttffi 

^M8^t@^J^^Pir^^M7, M6iD»^lS: 

■bttftfB*. BP*>^^n-fe5/^M6, M7*SjE«-C*>5 
r -B-SrEaittM 5 £^ ^f^. 

8^fi?l^otytM7, M6 0|fWMjE*i: 

^^•UTtg^IicO^^t: 0 ^- — ^M3, M2^^)t5o 

il{f^M9ti, g£(7)nyt'a-^M2 > M3 
j&s:E«-T?fcSfc£lwtt. !Bl<OftW<t(S-§-S:5ifSi&M4 
^^brt@^{P!jO='>'t 0 ^ — ^M3, M2— iS5o S£ 
(7D=r^t°zi--^M2 I M3^i£^x-*V^#(C(4, »1 

M 5 *ft\^XmhthZ>W, 1 2 <Dftftfc«-J§-<0*r«* 

[0 0 0 9] «ot, ***aj^aM 1 1 T'g£3l£;ft,5 



5 

M2fcfctt6»**stftU3*U fg^MRij^ ^t^-^M 

5/^M7lwB|-T5^x a«J*M4XttE»»M5^BB 

[0 0 10] iEOlftti*t6fc»fc, ^*^2{C 
3Btt<fcSB2<&3S91-ett:* ID 1 b IC, 

ttgB<7) $y$i*|-^ olff £ ffi Bi" 5 fc «> <9 ©J PI^^M 
[0011] ±«S<0«J*fc:J:*Uf* gt^ffl^^tM 

i otim2<Dmftteit^&ft<om^-*mt}-tz>t so 

[0 0 12] 

[0 0 13] H5ttrojaS»KW8tt5St<lt* 

-rmpi§ii]x*fc^ 0 ros»s:i«Sfe«6«i2R^»)«r3 

^oWI:ij:VST*l a^^tt^^^v 
4dS»tttStb5o ^^^>-4^ta^itt (El^bfci^) 

SSlZK«B2(am^iH«^~y h (ECU) 10,11 

M^6c &ECU10, iiHSB*nolfil:ff,5 

x, ^ecuio, i i tt#*oihf^3&sE**«1Bi-e* 
[ooi4] B4tx%=Fwmmn9(om&h* **>ssii 

9<7DW»^*^fc6^V^V4&tJ s StbKjS1«5*^v/ 

a, 4 bl«W^6O0)ft«4:tt5 8 ^/<^^4 
a, 4blZtt1&VXW^bthfr~^<OtyL%iM&l 2a t 
1 2 b I3 X 3-^^ 4a, 4 b (D&%Lffi^ft%L&m^-t 

ho i2a, 12b uiKtt bt^fc y ^ 

H^^n y 1 3a, 13b — ^ 14a, 

l 4 b\z£*)*:1nZ:]nmth£tiZ>o *'</K/i 3 a, l 

3b(i^<y^4a, 4b^ail|^^ ; e 
fr*MMM-*. 4 a , 4 b m^Wt htlltte 

fm&mU (U^bftU\) ^<^4a, 4b<D& 



(4) #H¥9- 1 5 1 7 8 0- 
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4a, 4b«tR»6ilfcA*S« (B»U<CV^ tt, 

[0015] SlOECUl Ott^^uirs/lJ-fc b 
t^l^^*MSf (CPU) 2 1, *^o-fejy 
ti:Lt^l^f7 r CPU22, 1 Olijg^aiElK 

(IC) 2 3 oc^ilff I C 2 4 , 2 5£r<I?L5o 

^yCPU2 1 n^>t»4(D^y<^^ 4 a t-ffli"S 

PU2 2^^fycpu2 l ottf^RUBfeKa-rs. S 

SlC23tt#CPU21, 2 2i^«*S:#tJ&i-5t* 

ic, ^^ycpu2KDaMi^t^o 

C2 4, 2 SttJBl <DECU 1 ot^Sttttv^^leiK 

^-fyCPU2i ^oPJT-S'J^Sit-^flfeBJfS-^"-^ 

[0016] I20ECU11 Ji7«>r b 
T^)$2(0^^yCPU26, i^^^Pir LTO 
^ 2 WzfC P U 2 7 x «2 <73m2£ I C 2 8 Rt5— o<£> 
20 ilil I C 2 9 ^^CPU2 6llxy^4 

<D*'*l>'? 4 b JCB|-rS»J«?S:aSCU"CSI5 e t^CP 
U 2 7 li^ -f VC P U 2 6 (^ftlM^^ffit 5 0 
"C\ ilRt/l2(DtyCPU2 2, 2 7 11. 

1 C 2 8tt:«-C PU 2 6 , 2 7fc«**rWIM-*fc'* 
\C S ^ ^ y C P U 2 6 oi^i^g£St 5 0 iiftlC 

2 9li^l^)ECU 1 OKlifettSiWi I C 2 4 t^T 

jo [0017] iioEcui oiwfcttaiBioy-f yc 

PU2K1, iHl IC25^ltS a*: 1 <?M 
(H5%U4V N ) JwKJtfetLife:^-^ 3 l Stb 
^1 \cm^L^tltz^T =J>-3 2 fc x ^7-ECU3 3i: 

^3 1l»*7>'/3 4Wfl»S:HlS, *^««iaS«9 
I1M12^ECU10, 1 
ltt^wfcfceSttiU *^*aj*S**:^-^ 3 l^ffl 

*t^ e y - ^ 3 1 ^(Dft^^SftTf $7 ^ 

3 4 §:SBi!ji"5. • 

40 [0 0 1 8) 02, 3fiSgl&tffg2(7)ECU 1 0, 1 
1 OS* U^«J5R£^-t% fibs ffll^^TH, 141: 
7f:£tlZ>&&iS I C 2 4, 2 5, 2 9 #«lS$*b5 0 «■ 
ECU 10, 1 11^1^12(7)^^^4 1 
a, 4 1b, 4 2 a, 4 2 b . Ml^SS 1 &tfg§ 2 <Dfl* 
fflA^»4 3 a, 4 3 b, 4 4 a, 4 4 b Sr^tt^tt 

[0019] SKDECUl OOSl £7)^a5tH^C J f4 
lai:i20ECUll OB 1 O^aSA^I^ 44ai: 

opfldtt:, mKommm* stmiftztis mc<mi<n 

50 ECU 1 0^Il^WA^4 3ai:f 2WECU 
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1 l<Ojgl^«a*« : f4 2 a t<DW^tt, fg2<Di! 
flrj»4 6 3&S**SttS 0 "wixfe— -OOafHl4 5, 4 6 
(1 ^-ECUIO, 11 WPflT fc »J»JC i ^S<CglT5E^7 f --- 

*t<bffl«*i4 5, 4 MECU10, ll^Bt 

1, 2 6*^fcl*Lfc*frfctt:* ^— ^rt*36*3p*fc*S 

[0 0 2 0] SB 1 ^)ECU 1 0^)12 O^gflA^Sr?- 4 
3b^20ECUl l^JB2^^fflJta**-7-4 2bt 

(DECUl 0(D^2^^g5ffi^*^4 I b tm2<DZC 
Ul l^S2C0^»A^« J ?-4 4 biOBi:il 
SE«i*4 8#iMK**tS. :nbIo^ffi»4 7, 4 

8ii #ecuio p i i om-ettfMK«*>B«fc:#Jf 

[0021] B2l«*TJ:5fc* II^ECUIOI^ 
^yCPU2K f^CPU2 2St;iSlC2 3^i 
tc, *Ty-h 3 52itt;j|«fl*IHK3 6«:«l*.S. r. 
<fc»*«J0s]fc3 6 ft ^^4aW««l« 
fc^OiKSjlHlteSt^^n h/w^y'l 3 a co^e—* 1 

[0 0 2 2] il^)^yCPU2 1 fiiifSx — *tti* 
»^5 1> MW^-^AAM^-S 2. ECUM«A 

[0 0 2 3] SKOtyCPU2 2f^^yCPU^ 

f Ky^fflWe 3^{f^5o ii^lliC23ii 

[0 0 2 4] 0 3l:^tJ:p{:s S2^)ECU1 1 tt^ 
>fyCPU26, f.yCPU2 7Rt;iMlC2 8(Di 
fc, t7^- K 3 7fttf»tt*<S£II]*3 8&<!;t5o - 
<DS^J^[h3K 3 8 tt, S'*:^ 4 b K^jc-r 

[0 0 2 5] ^^)ECUlli:i3^Ts f^2(D^^>C 
PU2 6liIifr-^t±iMi L 8U fflffx-^A*« 
^82, ECUSS^A^8 3, ih^CPU^J^ 
^^8 4, Dir jy hA^C^f-8 5, fra-y^Kr/^ 

[0 0 2 6] !2<DtyCPU2 7ti^-f VCPU^ 



(5) «fM¥9- 1 5 17 8 0 

Ky^tfctMB-?- 9 3&m*-Z>o *2<&«KI C 2 811 
0 2 ^{i^L^o 

[0 0 2 7] lE^i^l-PiECUlO, l lttB^i: 

(7DECU 1 OOlififtfcRBU I2^ECU1 1£> 
«Bi(:o^Tli, JBi OECU 1 OOtfe^twSpi" 6t><7> 

IIOV^TH, iKDECU10^M^l2OECUl 

;o l - fc J: 5 £3*11- 5 c * 

[0 0 2 8] glOECUlOI^^T, ^-O-CPU 
2 160ffi^^5 6iit^CPU2 2&^miHl C2 3 

p u 2 i n—femiM&iz-Rmir y 

(Dmti^ 5 6d^f^CPU2 2W1MI 
0 2 3(75^^^6 3, 7 2^*iT^e*uW*i-5, * W 

ycpu2iroi^ES-efc^ 

PU2 2tt»aiftS-7-6 3££ 5*aStuS^/^fB#*: 
g«t, t^/^it(:I^T^yCPU2l^ 

[0 0 2 9] t^C PU 2 2 ^)ffl**^6 2 14^ VC 
P U 2 lOW^S 7lCffi«StL5 0 t^CPU2 2 

2^^y^VCPU2 1 O^ttiaST- 5 7— ffi^J 
1-<5o t^CPU2 2(OB^jEtt$)5i^ U*i8 
T-6 2*^ffi^^ix6^^^^I^-»iaE^T-^ , 9, 

5o y^yCPU2 1(i»^57ia«ffi$tl5 

PU2 2^jE«-C*>5^5^S:2pJg-r5, 
[0 0 3 0] z<DmMMMX\ fra-y^Ky^ffi**?- 
5 6&tf ^y^Ky^&ttiC^S 7Sr^tf^-f^CP 
U2 1. Jfct*fc**y^Hy^aj*»?-6 2M?tjx 
^ F y ^tfcttMfr?- 6 3 Z^trp-fC PU2 2I1, #»93 
OSft¥aft**t5. HPt>. BCPU21, 2 2 flS 

4(? 5 6, 6 2atffl«H*f 5 7, 6 3Srfrtta!!)at)t 
hZt\Z.£ 9, ttfWCPU2 2, 2 1 coft{tt£f§£ 

[0 0 3 1] ®II C2 3 0|HA*?7 lll^^^CP 
U2 10? A* 48^5 5l^aaKS*tS. SHC2 3M 
*>ftfcBig^7 2^J: 0*US*t5^/u^«»«:E»U 
^:0^/U^{f ^t-S^5^X ^ -< >C P U 2 1 #jE«T?fc 
53&»5***:fl3fe-*-5. !IIC23H^yCPU21 

^yCPU2 1 (7)A^5 5^N^CPU21 OSb 
50 fc&#Mt&\z&Jt£i£&1z#><oy'*i' Mf-gr£fcB2rr 
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6 0 wtf>»g\ ^^^CPU2 1 ir*ti-5*&«4r!S*'JW 

[0 0 3 2] ^ >f y C P U 2 1 OUA*^ 5 1 li^»ttl 
1 a fwSJKStt^o ^yCPU2 1(t S2 
(DECU11 fc*3V^-C#««W^*ffJ-i6&**Bf*Oa 

|j:y>(yCPU2l ^jE^-efceS^I-^r^r fc ^r^-r 
Is fro £09^'</^*«*f4— £JB#ttfcR(E1"5 

1 a *^ii«i»4 5^Lt$2^)ECUl 1 O^SflA 
M^4 4a^Sbtlx ft 2<D* 4 l/C PU 2 6 (DMiM 

[0 0 3 3] WJC< ^^yCPU2 10AM?5 2*4 
^»A*S^4 3 a l£«j«£;h,5o ^yCPU21 
f4. Jhl2l-¥i:TS5 2<OECU 1 l^ffl*»-T-8 1**6 

mjozn. wMT-4 2a, aitak 4 6 atma a 

B»ati8iBf-*«-»(M*) 



ECU1 l(^I2(7)^>l'yCPU2 6#jE?ST-fc5»& 
A** J F-5 2tCJ4. PIECU10, lldS*32tMC«MB 

«-=F-5 2twJ4, ftffflWECU 1 10^yCPU26 
oftfPtfclBI-Hi-SKai***:^^ WN>^(f »*sa 

5 2 Sr^tf * ^yCPU21lj;, *%0!0a{f ^Rlzfe 

[00 34] :^T\ ilMS2(7)ECU10, 11 
l:*3lt5^'fyCPU2 1 1 2 5^8^5 1, 82 

SL^2^t 0 
[0 0 3 5] 



[0 0 3 6] 





EM -£«fl«Cfi6t5?W<*^6^ JU~U"L 
SW: MXBD9?t 




Itt of 

SW: M 


£88X1/ 


itt: d9 
sw: m 


JO [*2] 

*A*H*i*T'*fi-I (MB) 


36200CPU 


JEW: -tM»CHir*7y/t*^K Jum. 
£W: A-fX&a$*£ 




IW: of 

*W: A-f 


ssest; 


IW: 0 9 
RW: A-f 



Si, 2i>*b£t>*ZX 5*w. ^^fycpufl0ftfj:# 

^^yCPU21, 2 6Mft"*)5I^ — ^HJfflft 
^KGft|lk!)5g-r9^^«»t*5, ^^yCP 

U2i, 2 6 asgfif-efe mxiib^^ 

[0 0 3 7] f^CPU«3M*ttft?*jyf Ky^» 
ttSCT-5 7, 8 7^A*F^twS^#^]3££*tS#1^ 
CPU 2 2, 2 7Mt5«^I^^t 0 WCP 
U 2 2, 2 7#jE*-C*>5*M\ *<D*JJ£«**4p * ^ 



WCPU2 2, 2 7^StT-fe5« 

[0038] E«ii»aij5ja5nsK*]fi«*f4«-ft**i!s 

A^T- 5 3, 8 3 ^AA^I^^JSS *b5€-£ 
W4 7, 4 8^l:^t6^jr^^^t a ^^m^4 
7, 4 8^*uE«T-fc6#£\ ^^*»JS«#f4o «> U"< 

<Z>!pJ3£W*f4/W U"<^ 
50 [0 0 3 9] ^lOECUlO^I/^, ^>CPU 
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2 1 (Dpimtittffi* 5 4 Ji;d-T^- h 3 5 GO* 1 WA^3 
W^lcKNKSixS. >^^CPU2 1lj:t7'CPU2 2 

[0 0 4 0] f-^ C P U 2 2 <02WJ6ttl**W- 6 1 li *T 
h 3 5 0JB2 0A*«8 J F-{-««S^5o t^CPU 
2 2tt^yCPU2 liWEflTefeSifflJeLfclfrfrfc 
P £ u-</KD<f ^/f ycpU2i^Sgt-fc5^: 

[0 0 4 1] try- h35 OBAM^tt^WBffl**^ 
4 l b RtF»*«e[HlB 3 6 fc«x*h*«*;lxa. + 

^CPU22 ^IE«-Cfe5 r fc 

^^yCPU2 1^jEftfc5wt^tP^^ 

/ueofi-^^^^^ry- h 3 s {zxjjtsthtcm^. 

try- h 3 51**1 <7)ECU 1 o«tx*fo6r^ 

1"5o — t^C P U 2 2 iJRSTfcS ^ 

y( V"<jV<Dit -S§\ i&lMi^-r yCPU2 13&SR«-Cfc6 

r. fcfciiH-'N-f u^i-Oft^A*S*L^'&, try 
— h 3 5liSK7)ECUl 0WTfc5rl:^t^ 

(DECUl 1 <Dfttf>Xjj$%i* 4 4 b^iUbtU 3EI-*-f 
yCPU2 7 0»flrwe7s.*»*8 3^A*S^5. 
[0 0 4 2] r^HJ6?gffi-C% fflJttH*** 5 4 4rg*i* 
MyCPU2K «*a**M-6 l^tft^CPU 



(7) »»B¥9- 15 17 8 0 

72 

* 2 2&t*frTy-- hlS88 3 51*. **S^^gE«te*tti^ 
SP^x #CPU21, 2 2<D*J£ffi*> 
S^54, 6 1 3&*bffl*Sn*«»36 s ffi#«^#CPU 

21, 2 2o«bf^jRttSrE*i^rt#^r±. iry- 

E«flT»i: tt^»4 8 S:*LT«fffl<o» 2 (O EC 
Ul l^t5o ^CPU21, 2 2^111^ 
5 4, 6 1 **feM*Stt5«*3&sft*«0*CPU2 
l, 2 2<o«bf^*tttfcE*t»Sttu^fc tl-fi. try 

70 - h 3 5 (17 W^/l^fS *EWVtf>'W U"</U0Mi»*B 
mt^rt ttMiH4 8^LTffi^i2^)ECU 

1 l^tB^-rs,, 

[0043] y^fyCPU21 ©RSfflgAAaf 5 3 
tt^flSArtflS^ 3 b^ffiRSlxS. ^^CPU21 
tt, ±EI^CTI20ECU1 1 <DztT7— h 3 7^ 
Ul^*^4 2b, $l^Si47M^ 
fflA*«^-4 3 b*r^UTa5e>*t5R««#*r»Hf*J36 
A^5 3l:A^t5o y>fyCPU2 1tt^0)e« 
ilif^-^ A^T-5 2 ^A^^SiHf^- 

[0 0 4 4] J^T<^Sc3te. MlWI 2(DECU1 
0, 1 l^^T§^^yCPU2 1, 2 5ldA^c?tL 

■Br* 
[0 0 4 5] 
[^3] 





i«7-> 




>OCPU 


*7CPU 


sassy 


*OCPU 


St 






St 


*7CPU 


Et 


St 


Et 


. St 


16ft 


St 


?t 




lift 


ESU 


•It 


Eft 


St 
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1, 2 6tfc6^ f^CPU2 2, 2 7tfc5*\ I 
§»4 5 ( 4 6t?k5*\ *Pll£ai4 7, 4 

[0046] ^KDECUl 0tw*5l/^T, ^-f^CPU 
2 1li«¥fliDECUl 1 HMt^ttilf:^ l 5 ^ 
7^3 4«rBBlS*5fc«>l^ ^W**-?- 5 

8*»&W36o«Mip«*t:ia*-ra. y-#s meow 

[0 0 4 7] r^»lt% ±IEO*ft7^ym^«» 
^58 ^ycPU2iH 3M6Wa>»**tti* 

[0 0 4 8] — * s try- h 3 5^bl±J**tt5E« 
«*tt««*JSElK 3 6 \z.Xt) S tt5 0 SflMfl^IelB 3 

S«"Cfc5i*HSLfcf^ Sg^!US8 3 6Hfe/<y 
^ 4 a T-JB^^ y h£tT 5 BfJfeOfBHP***:* 

B36H IB^ECUI 0 

fe^y^ 4 a o 7 h/wW 1 3 a ^SCt 

SfctoM, B?££>fflMB ^ 1 4 a <nmW)\El&^ 

[0 0 4 9] rOjtlt»«B-e. ^m*J^[H]K 3 6 ttu * 
7^- h 3 S^^^f v^/^ilf ^£il^t6^ § 
a^ECUlOASfiStfcStOiWSU iB^WJW 
*rtfe-e*>54£^<^^ 4 a Oj»»««&3£«Rt** p y hA- 

[0 0 5 0] EA±fftB^Lfe«J:5t-. noHlB?Kffio*« 
l^itbii, ftECUio, 1 1 1:1*51 vc* ^-f^CP 

u2i, 2 6«iib*ioa&w«5#a»J«*r*«:« 

IBtt^^ftU-C^S, W*>s ^>fyCPU2 1, 26 
WCPU 2 2, 2 7li^^'fyCPU 2 2, 2 7 (D 

■bfWfcUBfcEa-rs. ^^CPU2 i, 26^t^c 

PU2 2, 2 7ttSlMCft*«^5>ffl*S^S 

[0051] ^ycpu2i, 2 6Mt^ 

CPU22, 2 7^ SiMc«*«o«if^tt1IB4:E*t 
^t^Cfl try-h 3 5, 3 7(^^fyCPU2 
1, 26Mf^CPU2 2, 2 7 J&S^lCjEfS-efcaC 

4 7, 4 8=SrjMtSfiOECU10, ll^fjfifffl 



(8) #^¥9- 15 17 8 0 

OECUU, 1 0— mt)1rz> 0 

[0 0 5 2] r*U-*tU ^yCPU21, 2 6Xtt 
t^CPU2 2, 2 7dS*B*««)»f^«««:E*i:*S 
fcl^itfctt, *7f— V 3 5, 3 7H^-fyCPU2 

1, 26Wt^CPU2 2, 2 7^>4< tt-** s 

TM4 7, 4 8HUi£^ECU10 ( 11^ 
£>ffl^fl8<Z)ECU 11,1 0— tti^-T5 0 
[0 0 5 3] -S, >-fyCPU21, 26(j:S£EC 
70 U1.0, 1 laSjEflf-efcSfc&lwtt, 

tfiilflr-^ £illtr©4 5, 4 6tfrLT«#WOEC 
Ull, 10^5o ^-fyCPU21, 2 6l4Seo 

ecu io, ii*sjEft-ci^t#i:it 

ECU 1 1 , 1 0^i££ o 

[0 0 5 4] tit, ^^yCPU21, 2 6 11 aifl 
i4 5, 4 6Ri;E8»4 7, 4 8 £^ IT i£ P>ttS5i 

OfifWOECUll, 1 O^SS^fflU -fca>g 
20 «®3f^:^J^-r5o r<DMfe^f§-Cte, ^^CPU2 

1, 2 6fc^TKft£fraii«x— >v</v* 

«^»ecui 1, 1 

0 K^ttS^ -f yCPU21, 26 XHt^C PU 2 

2, 2 7^Bli-6»«Rt^jE«. a£WC5i«3»4 5. 4 
6X(iE8«4 7, 4 8^H"rs»*aT/iE*dstix* 
tu4#S^n6o 4ECU10, \\\zLtertZ> 

yCPU21, 26. t^CPU2 2, 2 7, il{lj£4 
50 5. 4 6Rt5^m^4 7, 4 8fl:Mt^l:^ 
•ra-^^x-#5 0 4ECU10, 11(C*3 

tyCPU2 2, 2 7asg^£jE- LT^£» 
-§\ iB^ECUlO, 1 1 iCiotta^^ >-C PU2 
1, 2 6 T^^S&^J^-f 5 - t IC^5o mtw^t 
U #ECU10, 1 ld^^T, ^^CPU21, 
2 6*a*t8:iT^5»*fcl4, S¥lOECUl 
1, 10^lt5^^yCPU2 6, 2 

[0 0 5 5] Z<DmW&1&<Omj&^&tl&. 4ECU1 
40 0, 1 1 \Z.&\t^X*7#— h 3 5, 3 7^W 

g£(DECU10, ll^f-efo5t<D^JSU S 
S^ECUlO, 1 l dsaa^5««i«*^»flF«rMI» 

-T^c *#WI-fl, ^y4^/W4a, 4bO 
^p-z h/WV^l 3 a, 13 b^Ht5-^a 
[0 0 5 6] ^oT. i£(7)ECU10, 1 1 Wft#l: 
50 m%-ti* ilOECUlOI^^T^WMtfc 
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BECU1 0tt**2pJ3eaB3 6i:iH«)wi 
*r*U36U fe/<y^ 4 a o*m:«t6*ft©R» 

SM:UECuioi:J:oT^ta« 

^«-ftffittjE«<C*2^)ECU 1 ltwJ;0»J»SnTSI 

S:toT5S(ESix6wtAS< c < % -to-* 

o£9, S£r£#5 ECUl O<0ftflffl*rftl£«£«ffi*r 

[0057] z(Dmnmm<Dmm^xthfi. #ecui 

0, 1 l^flOECUl 1, lO^S^^r^ttibfc 20 
b%\^ W£7>"73 4*5^«rstb5o ZMzitos Sib 
*1 ^letWLTECU 10, 11 <oA»Sri£*>^ 
ftjib^Sw^^x-tSo rcD^s ^ECUIO, 11 

[0 0 5 81 ^<o***«^*fiK»-J:3h,tf, #ECU1 
0, llC^T, ^^^^CPU2 1, 2 6t^SfitdS 
?S4Lfc*&, ft«»IC 2 3, 2 8ia^-fyCP 
U21, 2 6— w«&«d^jhSix5 0 tSoT, SflfSriS 
:U^ycpu2i ( 2 6^S^t5WMt(:o 
*^3HEdSK*>^*ihSix, t»«5«ot«« 30 

[0 0 5 9] o| 9, roHll6JI!?lBO«jftJc«ttLff, # 
ECU10, lltAtWtlfct*, ««lOEC 
Ull, l 0ds*o»**rtfttHU »«5^3 4*:* 

^ecuio, liiiWjwECuii, io<nmffl 

fc«cttv\ &ECU10, llfiie^Stl:ov>tii 

seoa«*j£isiK3 6, 3 8(-<t v^tD&n&mfe 

(Dtiltbs §£^ECU10, 1 lC^^tTt^ 
S-^tC, *B3MH!|£>ECU 1 1, 1 0««oTM 

[0 0 6 0] c©j«BB««)«*fcJ:*ttf, ^ecui 
0, 1 i^yv?y4^t^y^4a, 4bi:#,5 

4 6 l:«5«»*wSSSrfl£t 6 r 5 0 t£o 

3i«i»4 5, 4 6i;ift«as3S£Lfc»g\ 

ECUll, 10«W5tH^lTfg7^3 
44«)T^5:t^#, 4ECU10, ii* s is * 
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Iii4 5, 4 6 Lfc»*. 

^^v^3 4*>jftJTfcJ: !9aHte#{-**iStb5 J: "9 t*r 

c^ecuio, i n:^«t5:^^ 

[0 0 6 1] ^<DjOB»HBO««Ttt, *ECU1 o, 
1 1 %XC&*4 yCPU21, 2 6 {dflO^T^^'b^iS 
lf5f7 r CPU2 2, 2 7#fS!tt<b*l5o ::t\ t 
/CPU2 2, 2 7fc*#£^StB*tti*<fc<* 

T\ f^CPU2 2, 2 7#*D:fc>5 - fctCjloT, #E 
CU10, l l o«S* s 1BSI!:4ofc 9 , B«l:4o t 

[0 0.6 2] ft, ro5HBtt*^J: ? #sy<£>Sltetf>7l2t® 

(1) «HE*Jfi»tt'Ctt, iECU 1 0, 
6ct5^L/c 0 CimcttU ;L*xe><aiI«»4 5, 4 6 

[0 0 6 3] (2) HfrfB^ffi^ffiT**i, #ECU 1 0, 
1 1"JC*3V^S»*I3EIH1K3 6, 3 8*s««P*:flFitS* 

;^14a, 1 4 b fc Lfc, CttfcWU <SJI**I&I3 
8S3 6, 3 B^MIlPfcffJtS^SWAfcJiB— o^«W 

[0 0 6 4] (3) ittiaiiis^lB-ett, S-ECU10, 

1 ll;L:fc^TR«*e@&3 6, 3 8*sey«SrfltJhS* 

/^14a, 1 4 b t Ufc. £ftlw*tU y^i^ffl 
CD^o^/ h;W</uy 1 4 a, 14 blwffiS^E— * 1 3 

a , i 3 b (DmM<D^mnm^mmt^mmt u 

#^ycPU2i, 26 \zm%&&± Ufc^&ic, & 
(4) ttis^wim ^ECUIO, lltC^T 

«->>fyCPU21, 2 6RIFWCPU2 2, 27 

ir«-5*#»*WSB]IB3 6, 3 8#S£OECUl 
o, l i <rcg»«:¥Ufi-*-S J: 5 fcLfc. :iil:»U * 

ECU10, lli:*5V>t#t^CPU2 2, 2 7^ 

ts*s**s:igs^-c«-s^j3eiH3ss3 6, 3 8^aa© 

ECU10, 1 l<0*ttfc«3ei-SJ:5lwUC*> <t^o 
faSMf 6, #t^CPU2 2, 2 7H ^-Mycpu 
2 1, 2 6<?)|)(^SS^iL,t^(:> -ttUCJCC 

M^CPU21, 2 6 
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[0 0 6 5] (5) ffl«Bjira§?tt-Ctt, *ECU10, 
1 1 i:fct^^'l'yCPU2 1, 2 6 Otbf£tWK££- 

m«iiC 2 3, 2 8 1: J: 9 Eft**, Ml-fi? tt*t 

SIC 2 3, 2 8l:H>^yCPU21, 2 6lC*fi- 
3, 2 8 £ 

[0 0 6 6 ] MIC N ±E#mfiW*ttl-tt, #rFtt*o 

(-<) w*q[ixf4 2^iB«<o*wi-*3i^-c, mria^ 

C4r*fr«T4Rtt\ mlfS^mai I CtflttE** -< 
[0 0 6 7] *TE*=>'fc^ — 

[0 0 6 8] (n) H*«2^E«c^SB2 0|SWl-*3VN 

[0 0 6 9] r^jS^i^tf. -*o=iy^a-^l: 

[0 0 7 0] (^) IRjfrK 1 Xte 2 |CE«W>»WC*3V^ 

[0 0 7 1] nyt'a-^^^ 

[0 0 7 2] (a) £fi, ftSL flr^«fO 

E*&fr5fcto<aE183£«J:. E3RL »a*JH»*r»T 

u> mEjti6»iB-ett#Ecu*s^tu»c*iai-6. 

[0 0 7 3] (b) ^n-fcy-fritf:, ±15 (a) KE«c 
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75 

[0 0 7 4] 

[jSiB^M] »*9(lJwE*«)JBl^S51BJwJ:ix*f. 

t^-* j&SjE** irtCll 0«»/jMt*fciMM**:4f 
LT*i*«<& =1 > tr^ - ^ fc 3t 9 ft 9 1"5 

[0 0 7 5] ffiot, S^^lT«^5IO(D 

[0 0 7 6] SI*«2tcE«<oK2^)5SKHJ:nrf. IB 
[0 0 7 7] ffiot, 

[Hi^awftttW] 

[HI] mi Rt5SS 2 ©»W^«j**«*ttfc**-*1IE 
[El 2] -JI»BlBfc«S*l OECUW«M^t 
[ID 3] |Rli:<fB2 0ECUO«dcS:^i-yci £ 

So 
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i -mmk ur^Sib*. 4-vSi2^tt^ 

lOECU. 1 1 " -f§ 2tf)=> ^fn.— \^X<DW,2<D 
ECU. 2 1 ••^-Y^^^ir^^^ UtcD^l^CP 
U, 2 2 - t^o-fe y t i Ut^Jg 1 ^)t^C PU, 
2 6---^>T y^otyti LTOf^^-Y^CPU. 
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2 7-t^PiT5/tt LT^)S2^tyCPU, 34 
■■SS^^^ 3 5, 3 7-^7y-h, 3 6, 3 8- 
S^^JSlH]3S> 4 5 •••mi <7}iHfiiL 4 6 ■••!?§ 2 OiHf 
UStL 4 7--IR1 GD|£$^ 4 8---fg2<Dg*m^ 5 1, 
8 l-afi^-^tH**-?-. 5 2, 8 2-iB*f f -*A 
^MS^* 5 4, 8 4-tyCPU«Sffi^ 5 7, 
8 7-9**3- Hy^*ffl»?\ 5 8, 8 8-8*7^ 
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